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] an opinion o : regarding
ayyﬁuulny Artiole 4444 Civil Statutes, 1928,
$o unde waters of ti{s B 98 ask vhether the
Gity of Temple has violated the pra ons of this statute.
The pertinent part of Article A4 to ' whieh you refer is as
Tollews!

© *No pergsn, i, % ‘ private
or munigipal shall pollute any water course
or other publlc body oRf waler by throwing

casting, or Ugpositing or oa
oast or 4dbposlled ny Qv"d. - ;
114 ban r¢in, or pealluts any
pile body of water from
. the uses of farm live-
domestic purposes in this
2ischarge direotly or indirestly

her o, that 1t will prohablr reach
he waters of such watsr course or
bedy of water from which water is
taken rer said uses. . .*

The statute refers simply to any water gourse or
public body of water without distinetion between mirface and
sub-surface waters. If underground waters may oconstitute pub-
lie waters, then we leem thes undoubtedly to have been included
by the Logialaturc becauss the statute embracsces all publie
waters witheut c:oeptlon Underground waters have been gensrally
classed ae either (a) underground streams with a current of flow
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in a definite course and (b) percolating watere, percolating
aimlessly without definite direction, referred to as "diffused
percolating vaters." Bee section 1188, Kinney on "Irrigation
and Water Rights.*

- Underground stresms as thus defined have been univ-
ersally held to constitute public waters in the same manner as
surface streazms. Chief Justioe Cureton lpaaking for the Supreme
Court in the leading case of Texas Company vs. Burkett, 298 B.W.
27% recognized by implication the public character of subsurface
streams which are not subject to private ownership. He saild:

*In other words, insofar as this record discloses, they were
Reither surface water nor subsurface streames with defined channels,
nor riparian water in any form, and thersfore were the exclusive
property of Burkett." 298 B.W,,6 at p. 278.

In Coryus Juris Vol., 67, p. 834, it ie said: ‘“Where
a subterranean stream flows in a distinet, permanent, well known
and defined shannel, it is governed by the same rules as applied
to & natural watercourse on the surface. . . ."

In Marigcopa Co. Mun. Water Conservation District No., 1
vs. Bouthwest Cotton Company, 4 F. (2a) 388, it was held that
- the characteristiés of a "water course® whether surfacs or gub-
‘lerranean are that it shall have a channel consisting of a well-
defined bed and bank, and ourrent of water,

It is stated in long's work on irrigation, sec. 92,
that "where waters connect or gather in a stream flowing in a

defined ochannel, no nL111nn11nn_gx1nx1,hniggge_fggh_gnhnn:z;?g
atreazs and sireams Clowing unon the surface. talice ours

It 1s our opinion therefore that Article 4444 Re-
vieed Civil Btatutes, 1925, includes subsurface sireams as pub-
lig watere courses on bodies of water. There i# another type of
underground water, in all respect the characteristice of which
d0 not confora to those of either of the two general classes of
underground vater referred to above. This class has been judi-
¢lally recognized though not generally ae a Adietinct class. In
Corpus Juris, Vol. 87, p. 836, it 1s sald:

"The general rule vesting the ownershiyp
of percolating water in the owner of the land
has been held not to apply to the waters of an
artisian basin underlying the lands of several
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and in whioh there 1¢ more or iees movement,
both perpendicular and horizontal, through the
earth and rook.”

snd at page 834, in Corpue Jurle, Vol. 67, 1t ie saild:

*Where a subterranean stream flows in a
distinot, permanent, well known and defined
channel, it ie governed by the same rules as
applied to & natural water course on the sur-
face, and the owners of land bengath which it
flows have the same right with respect to it
28 riparian proprietors have with respect to =
stream on the surface, conditioned on the
water coming to his land in a natursl flow,
regardless of whether or not it ies under
rressure. Also the rules as to riparian
rights of owners on & natural water gourse
on the surface extends . . .

19 large hodies
of underground waler located in well Jdefined
asrata. . - .

In the case of the City of Los Angeles vs. Bunter,
105 Pae. 757; 156 Cal. 803, we find that: o |

*iPercolating waters', in the common law
sense of the term, are those that are vagrant,
wandering drope, moving by gravity in any and
every direction along the line of least resist-
ance. 3 : ~

i iE P 3 > 13 . & A L1858 G2 1 B U LAl s gy 4 K3 .

detritue, alwaye slowly moving downward to the
cutlet in conformity with the phyesical law to

attain & uniform level."

In the Los ingeles oase, the Bupreme Court of Calif-
ornia held that the oity of Los Angeles was entitled to an in-
Junction against an aggregate of two hundred and seven defendants
from pumping water from the sande of fan Fernando Valley. While
there vas & finding on the part of the court that the waters
developed in the welle of the appellents are part of the sgub-
terranean flow of the Los Angeles Hiver, the court neverthelegs
recognized the fact that the water 412 not in fact suprort the
surface flow as an ordinary underflow of water, and therefore
it proceeded to distinguiehqh the percolating waters from ordinary
peroolating watere and declared them to be of such a character
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as essentially to constitute a "flow." Had the valley waters
actually oonstituted the underflow of the river, 1t would under
the decislone have been considered a part of the river and there
would have been no need to distlnguish spuch water from ordinary
or diffused percolating waters. he eocurt said:

*Unquestionably the cutting off of thie
supply would as completely destroy the Los sngelee
River as would the outting off of the Great Lakes
destroy the 5t. Lawrence. Ffan Fernando Valley
may indeed be regarded se a Great Lake rilled with
loose detritus, into which the drainage from the
nelghboring mountains flowe, and the cutlet of

which ie thc Los Angelel Rlvar. impeded by the

Loe Angeles River proper. Unquestionably also a

gerious interruption of or interference with this
supply would oertainly impalr the volume of water
carried by the Los Angeles River as though the in-
terruption and interference were with & surface
_flowing tributary thereof, The waters of the San
“Fernando Valley are thersfores not 'percolating
waters' in the common law sense of the term, vagrant,
watiderings drope moving by gravity in any nnd every
direotion along the llne eof 1eant reeristence. Thege

3 | , &lwaye elowly moving down-
ward to the outlet in the effort in conformity with
rhyeical laws to obtain a uniform level.

*So it is ineiated by appellant that these
waters sre percolating waters, and that of them they
have the common law right of abeolute ownership
modifieéd in thie state only by the dootrine of tatz
vs. Walkinshaw, supra, namely that the guantum of
water which they ure shall be in reasonabvle propor-
tione to the whole thereof, and that the water sc tsken
ehell be used upon the surface soll of the basin, or,
at leasl, not carried away for exterior use, to the
inlury of any ¢wners of land within the basin."

In Californis even diffused percoclating waters as indi-
cated above are subject %o appropriation with the limitation that
they shell not bte appropristed beyond a resscnable use, propor-
tionste to the whole thereof, In Texee percolating waters are
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not subjest to appropriation. In the above gtated case the -
City of lLos éngelee in order to assert its rights to the en-
tire use of all of the water, found 1t necessary to show that
the subject waters d1¢ not fall within the category of ordi-
nary percolating waters, admitting that such watere were in a
sense percolating. The court sald: "the watere of the Fan
Fernando Valley therefore are not ‘percolating waters' in the
common law sense of the term. . . ." E£o &leso here by reason

of the great pulllc interest inhering in reservoirs of under-
ground waters that are confined within definite strata, bearing
all of the characteristlice of a regular surface or sub-surface
siream except that their flow is impeded by sand, the courte of
thie Btate we believe will apply the same distinction as applied
by the California courts holding that such waters are not ordl-
nary percolating waters in the c¢ommon law sense. The rule
ordinarily appertaining to perc¢olating watere in Texas would

not therefore apply. nderground strata or sands saturated with
elowly moving water in a definite direction and within confined
limite, have dimensions andé direction ascertainadble with solenti-
fic accuracy. This is oclearly shown by sclentific psper on the
subject attached hereto. This type of underground water can
properly be clasced ag a watercourse and it is our opinion that
1t te. Insofar &s we oan find, our Texas courts have not passed
srecifically upon the character of sush waters, though without -
the point being involved, there appears to be certain implioca-
tione that would tend to sxclude them as public waters. For in-
stance in the Burkett! case, emphasis 18 placed upron "definite
channele” ag s characteristic of undergroundstreams. And it

wag #aid that in the absence of proof to the contrary, under-
ground waters are presumed to be percolating watere. The pre-
vicue ¢ifficulty in ascertainment of the physical character of
epecific underground water has led the courts in the absence of
gclentific exactness, apparently to adopt a rule of convenience
in the abeence of anything better and to refer to all percolating
wetere without distinction as part and parcel of the land and to
further assume that all waters are percolating waters unlees
proved otherwise. We believe the sclence of hydrology, that is,
the study of underground watere hae advanced in comparatively
recent years to a degree of certalnty as to warrsnt some messure
of diecrimination on the part of the courte, reculring them to
atandon the sabove deescribved preeumption altovether and to dia-
tinguleh the different typee of percolating waters,

‘e will here outline the characteristics presently
recognized in the two peneral olaecses of underground watere as
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reflected by our search of the oasee and then 1ist and compare
with them the characteristiocs of stratum water, showing that the
latter more nearly conform to watercourses and ghould be treated
as fuoch.

Kere diffused percolating watere:
{a) they percolate;
{b) in any and all directions by gravity alone;
(e) moving along the line of least resistance
other than in confined channels with sldes,
celling and bhottiom,

Under round streams of watercourses:
flow by forece of gravity and by force of
an even oconstant waterhsad;
(b) 4in a single definite directiong
{e) within confined limite or channel;
(4} An ocurrents.

Under rounﬂ stratum waters:

they percolate;

(b) by force of gravity and unifors head of
water;

20)- in a given direetion; - - - -

4) within confined limits, between impervious
upper and lowver strata of earth with banke
eonfining the water between the strata.

In comparison we see that the stratum waters bear all
of the Sharacteristiocs of underground watercourses except that the
waters do not flow in currents, but by percolation. Aside from
a8 comparison of physical characterlstios reflecting more similar-
ity with watercourses than strictly percolating waters, there are
conaideratione of public welfare and use which impel the conelu-
sion that regardless of where the ownership may rest, the publie
at large has more need for the uee of large underground reservoirs
of water sontained within strata than even of 1ts surface sireams.

In the case of Hinton ve. Little, et al, the Supreme
Court of Idaho in 1931, £66 Pac. Rep. 582 held that the water from
a stratum as desoribed above was subject to appropriation and there-
fore not subject to the rule of private property appertalning in
the case of ordinary percolating water. The opinion reads:

*The complaint alleges . . . that the ter-
ritory in question is underlaid at a depth of from
200 to 200 feet, . . ., by subterranean waters con-
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fined horirontally between this upper impervious
stratum and lower stratum, are of such a nature to
support this subtterranean water when artifiélial open-
ings are wade in the upper stratum to, and in some
instances above the ground. Laterally the subter-
ranean vaters are evidently continuous and permeate
throughout the basin. . . ."

.The strength of this case as authority in support of
the propotition that a stratum of water which Ypermeatee through-
out the basin® constitutes water subject to apprepriation, 1is
weakened by the fact that the court pointe out that in Idaho
even diffused percolating waters without a definite course of
movement are sublect to appropriation. While Texss courte have
declared percolating waters, moving without definite direction
as not subjeet to appropriation, in our opinion they will follow
- the actual desision of the Idaho case holding that flowing waters
peraeating a defined stratum, are sublect to appropriation as a
"body" of water. Our courts would undobtedly take judicial know-
ledge of the faot that many of our Texas oities including its
largest, HAouston, take their munieipal supply of water from de-
fined water strata. Such strata bear a ocontinuous flow of mil-
lions of gallons of water. KNotwithstanding the slowness of move-
~ment:the water available froa them is tremendous. Ve cannot de-
lieve that our courts would hold such waters to eonstitute per-
eolating waters within the sense that that term is ordinarily
used, that lie, diffused percolation.

The natural geological e¢onditions of the socunty have
impelled various treatments on the part of the courts of under-
ground wateres. VWestern Etates have declareé mere percolating
watere to be public waters and not subject to private ownership.
In them, water is of course very scarce, and the public considera-
tion impelled the courts to declsre them to belong to the publie.
Our Supreme Court has already classified Texas ps other than an
arid State ant has declared mere percolating waters to belong to
the landowner. But in applying the reasoning underlying the decl-
sions of both arid and seml-arid etates, we find the public need
for reliance upon stratum water in Texas is so great, as to impell
we believe, the courts to deolare it to bear a public interest not
gsubject to private ownershir any more than our surfsce or subsur-
face glreams.

The designation of public streams ae publlic was at
common law a matter of Judiclial pronouncement; eo also the
deelgnation of underground etreams ae public waters has heen a
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matter of jJudiclal determination as distingulished from leglsla-
tive, Vhile these legal concepts grev up under the common law,

as oompared to others, thelr origin is comparatively regent. It

ig reported that the first cese defining underground waters was
handed down in England in 184C. The science of underground watere
hes developed only recently. Wwith inereaeing efficiency it hae only
been within the last fifty years that scientists have been able

tc locate and Zetermine with reascnable sertainty the existance,
the cocurse and size of underground stratae of water. At cne stage,
of the develcpment, which may in certain statee yet perelst, the
courte declared that only underground stresms that could be traced
from surface indicatlons would be declared to be a pudblic stream
and not subjeet to private ownerehip. See €67 Corpusz Juris. p. 834,
Courts &t & tixme vhen sclentific methods for secertainment of the
character of underground waters wae 20 meager, sought, in defining
impcrtant property rights to declare them only upon eertain visible
surface indisations. ¥With the development of seclentific methods
an appliocation of the samxe reasoning would d4iregt that underground
strata of water te treated in the same sanner as undergrouné streams
or surface streams. As reservoirs for publie use their importance
is even greater than surface streams. he storsge ig permanent
and of capacities far greater than the average artificial storage.
¥We are unable to attribute any reason originally impelling the

- godyts to deelare surface snd subsurface stresme to be of public
character, that 4o not presently give welght to the consclusion
that when the 1ssue 1s squarely put te cur Texae courte, strata

of water should alsc be declared tc be of a public nature, Em-
pheasizing thie point we attach hereto uxcerpts from a written
statement on "The Movement of Underground Water” prepared by Hon-
orable ¥Walter K, White, Genior Hydrolle Engineer with the United
States Geologleal Burvey. Thie statement shows the similarity of
stratum water with stresxs and emphasizes the great use of such
vaters by the public 2A Texas.

In answer tc¢ your ingulry, therefore, underground water
goursee and bodies of water, including strata, but not mere per-
colating watere, are public waters within the purview of Article
4444, Fevised Civil Statutes, 1925. As toc whether the particular
watere affected by the sever system of the City of Temple, coneti-
tute a water course Or a body of water, are cuestions of fact
wiileh we cannot answer.

You have msked what regourse the parties whoee wells
are damaged will have in the event the waters affegted are not
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included within the purview of Apticle 4444, If such waters

are found tc be mere diffused percolating waters and therefore
subject to private ownership 1t follows that the publiec would
have no property interest in them and the parties would be rele-
gated to a private sult for damages, or injunction for the pre-
vention of the nuisance.

Very truly yours
ATTORKEY GENERAL QF TEXAS

. By (B5igned) Hugh Q. Buck
Hugh ¢. Buck
Agsistant
HGEB:4b

APPROVED AUG 22, 1940
{8igned) Grover Sellers

" FIRST ABBISTANT
ATTORNREY GENERAL

AFPROVED OPINION COMMITTEER
By BWB
Chatrman

THIE OPINIQN COREBIDERED AND
AFFROVED IN LIMITED CONFERENCE



THRE MOVEMENT OF UNDERGROUND WATER IN TEXAS
By
Walter N. White
July 23, 1940
Ground water, 1n i1ts orlgin, movement and ultimate disposal,

is closely snalogous to surface water. The source 18 the same--~
rainfall. All of the water we use in Texas must first have falleﬂ
a8 raln or snow. Some of this water runs off quiskly into the
sireams, some evaporatee, and some teeps into the ground where
it falls, A part of the water that sinke into the ground is re-
turned to th& air by evaporation, and a part is carried back into
the air by transpiration through plants, some of which are deeply
rooted. 7The remsinder maf move downward until it Joins the water
gontributed by previous rains in the zone of saturation where all
of“iﬁe'bpeningi in the rocks ere céhpiétély £11led with vater.
Ve ca}l the upper surface of the saturated zone thc water table.
The water table iz seldom flat, but ueuslly slopes in the same
general direotion as the surface of the ground.

Both surface water and ground water praeflcally everyvhere
are moving from areas of intake toward an outlet. The rate of
movement of both varies directly with the slope of the strean
and inéirectly with the resistance or fréction produced by the
gtream bed origround-water aquifer. Both sé¢ldom eoriginate on
the property of the person or corporation that used the water.

A surfsce streax is confined within a well defined channel,
the location of which ie clearly apparent. Ground water also
moves in reatricfed channele which altho not go apparent can be

deternlned.



The interrelationship between the underground waterg and

.etreams is 2 oclose one. A large proportion of the water that

reaches the Gulf makes its journey in part on the surface and

in part underground. All Texas streaus thaf have a falirly con-

gtant flow of clear or molderately clear water are fed from under-

ground sources. On the other hand practically a1l the streams of

the State contribute guantities of water to the underground sup-

pllies in parte of thelr sourses.

The important water-bearing formations of Texas underlie
great areas. The Carrizo sand for example underlies the greater
part of the Texas Costal Plain. Thts does not mean that the
water in these formations is percolating aimlessely in sny or
every direction. On the contrary, it moves everywhere in a de-

. finite direction and with s definite slope or gradient in ac-
cordance with well known hydraulic laws. The direction and
anount of slope or gradient of a surface dtream can be determined
byléveling and ec can the direction and amount of slope of an
underground stream. In the case of the surface stream the level
traverse 1s run sc &s to connect pointe on the surface of the
etream. In the case of the underground stream the levele are

run 80 a8 To conneot measurling pointe at the surface of a large
numier of wells. Then from the level data and from measurementes
to the water levels in the welle a contour map can he constructed
whlich will be eimilar to a topographic map with the difference

that the contours are &rawn on the water table or artesian surface



instesd of on the surface of the ground. From the contour map
the direction of the underground movement can be.determined for
it must be at right angle to the contours just as the maximum
slope of the land ies st right angle to the contoure drawn on the
land surface. The rate of movement of water is proportional to
the gradient and the tranamiasability of the formation The
gradient ie indicated by the distance between the contours, and
the transmissabllity of the formation can De dﬁtermined either
from laboratory teets of water-bearing materiale, or from pumping
tésts in the field. From the two faotors, gradlient and trans-
missablility, the rate of movement of the ground water and the
volume of the underground flow per linear mile can be computed.

Perhaps the most outstanding differences between ground water
and surfaoe water is in tﬁe rate of flow. In gravel, sand or
sandstone ground water moves through small spaces between the
‘pebbles or sand grains. In rock stoh as quartzite, granite and
limeetone it moves along oracks and crevices. In limestone the
water has a tendency to dissolve the sldes of the cgrevices and
ehlarge them into channels of considerable size so that in some
cases the water may move underground at a rate comparsble with
surface streams.

The Edwards limestone is the prinoipal source of the huge
gprings which appear at intervale along the Baloonee Fault zone
from the vicinity of Del Rio eastward and northeastward to Austin
and beyond. The water supply in thie formation is derived from

rainfall and seepage from streams on a band outerop which



parallele the north eide of the Fault zone. Whole rivers disappear
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etream gaging recorde indicates that these loeses from the Nueges,
Frio, Dry Frio, Babinal and Medina rivers may average about 140,000
ascre-feet a year, the egulivalent of & continuoue flow of 80,000
gallone a minute. Practicslly all the water reappeare in the large
springe of the Fault zone which have a combined flow of more than
500,000,000 gellons a day. The average flow of the New Braunfels
epringe alone is around 220,000,000 gellone a day. At San Antonlo
the discharge from welles and springs drawing from the limestone
averagee around 100,000,000 gallone a d@y. The direction and rate
of movement of water in the limeestone from areas of intake toward
the eprings and wells has been determined in parte of the Fault
zone and in other parts is still under study.

nunber of towns and small citiea in Texas., It has heen most ex-
tensively developed in the Winter Gardgn District southwest of
Ban Antonio in Dimmit, Zavala, Frio and Atascoas Counties where
more than 20,000 soree of winter vegetables, fruits and other
cropef are irrigated from wells in the formation. The heaviest
drafte on the Carrizo are in Dimnit and Zavela Counties where
about 20,000 acres are irrigated. Figure 2 shows the ocutcrop

of the Carrizo eand in & part of the ¥inter Garden area in Zavala
and Dizmit Counties, Texse, and the arteslan hemd in feet above

sea level. Water enters the sand at the outcrop and moves down



the dip at right angles to the contours shown on the wap. The
artesian slope ils repreesented by the disteance between the con-
toure and drop in pressure between them, which is 25 feet. 1In
1932, by using the artesian slope shown on this map the thicknese
and permeability of the sand determzined by pumping testa and
laboratory analyses,6 it wae estinated that the transmiesion capa-
city of the Carrizo sand from the ocuterop to the ares irrigated
wae 24,000,000 gallone a day. The soundness of this estimate hae
beén proved during the last eight jears by the faot that the aver-
age annuai pumpage from this sand has been comparable to the estimate
without causing significant changes in the artesian pressures

as indicated by water levels in the wells.

In March 1937 there vas a sudden increase in the pumping near
Pasadena sacunting %o about 20,000,000 gallons & day. Further in-
Qreases have been made since that time and the total pumpage in the
* Houston-Passdens-Katy Rice fiéi&fdiiifieti‘ﬁow amounts to between
80,000,000 and 95,000,000 gallons a day, or ab-ut 45 per cent
greater than’it wae in 1938, As a result there has been s eevere
decline in the artesian pressures which hae materially lowered the
water levels in all the wells of these districts and has extended
out in every direction from them for 20 miles or more. The decline
is continuing. From the early epring of 193¢ to corresponding
pericd in 1940 the average net Jecline in privately ovwned wells
at Houston amounted to about six feet and the net decline in the
City owned wells wae even greater. In the Katy rice flelds there

was an average net decliine during the year of about 2¢ feet.



